Joule’s Law

= IRt

heat | = current
resistance t = time




Ideal Electrode Material

Perfect Conductor of Electricity
Perfect Conductor of Heat
Conform to Any Shape

Resist Any Forging Force
Inexpensive

Long Electrode Life




Electrode material

CLASS 1

High conductivity
Least hard of RWMA
classes

Med. conductivity
and hardness

CLASS 3

Low conductivity
high hardness

Med. Conductivity
and hardness

Properties

Low surface
resistance
modest strength

Medium resistance
and hardness

High heat and
pressure
resistance

Medium resistance
and hardness

Material to be Welded

Aluminum, galvanized steel,
brass, bronze, zinc-rich
primers, magnesium alloys,
tin plate, aluminized and
other coated steel

Mild steel, low alloy steel,
galvanized steel, monel,
titanium, low conductivity
brass and bronze

Stainless steel, projection
welding and hot upsetting

Coated metals - galvanized
steel, terne plate, etc.




TROUBLESHOOTING RESISTANCE WELDING

This char ks intended only as a check list of the possible causes of soma of the mone common webd defacts.
The data shown should be used only a3 a guide and applies basically to two equal thicknoesses of mild steel.
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POOR FIT UP
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METALLURGY OF
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Note: Causes considered Individually
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Expulsion at Weld Interface

1. Short Squeeze Time 1. High Weld Current

2. Low Weld Force 2. Metallurgy of Material Welded
3. Dirty - Scaley Material 3. Poor Head Follow-up

4. Poor Fit Up 4. Poor Voltage Regulation

5. Insufficient Edge Distance 5. Poor Air Pressure Regulation




Surface Expulsion/Electrode Sticking

1. Short Squeeze Time

2. Long Weld Time

3. Short Hold Time

4. Low Weld Force

5. High Weld Current

6. Dirty - Scaley Material
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1. Electrodes Misaligned

2. Poor Heat Balance

3. Low Conductivity of Electrode Material
4, Insufficient Edge Distance

5. Metallurgy of Material Welded

6. Poor Head Follow-up

7. Poor Voltage Regulation

8. Poor Air Pressure Regulation
9. Poor Water Flow




Electrode Mushroom
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1. Insufficient Cooling 1. High Weld Force
2. Low Weld Force

3. High Weld Current

4. Small Electrode Face Area
5. Long Weld Time

6. Welder Head Impacts Work

2. Low Conductivity of Electrode Material




Low Weld Strength

1. Short Weld Time

2. Low Weld Force

3. Low Weld Current

4. Small Electrode Face Area
5. Poor Heat Balance

6. Welds Too Close Together

1. Short Hold Time

2. Large Electrode Face Area

3. High Conductivity of Electrode Material
4. Dirty-Scaley Material

5. Poor Fit Up

6. Insufficient Edge Distance

7. Metallurgy of Material Welded

8. High Weld Force




Excessive Weld Indentation
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1. Lc?ng Weld Time 1. Low Weld Force

2. H!Qh Weld Force 2. Small Electrode Face Area

3. High Vj-"'e'd Current 3. Insufficient Cooling

4. Poor Fit Up 4. Insufficient Edge Distance

5. Welder Head Impacts Work 5. Metallurgy of Material Welded

6. Poor Head Follow-up




Internal Cracks in Weld Nugget

1. Short Hold Time

2. Low Weld Force

3. Dirty-Scaley Material

4. Metallurgy of Material Welded
5. Poor Head Follow Up

1. Small Electrode Face Area
2. Long Weld Time




Displaced Weld Nugget

1. Electrodes Misaligned
2. Poor Heat Balance
3. Poor Fit Up

1, Low Conductivity of Electrode Material
2. High Conductivity of Electrode Material




Cracks in Parent Material
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1. High Weld Force 1. Small Electrode Face Area

2. Insufficient Cooling 2. Short Hold Time
3. Metallurgy of Material Welded




